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Predicting digestibility is a basic step for energy evaluation in horse feed. In horses, as in all species where microbial fermentation plays an important role in digestion, interactions between feed ingredients are even more important than those in other species. In horses suggestions for systems of energy evaluation usually refer to all feedstuffs and they are not limited to certain life stages or groups. It is quite common that the same mixed feed may be used for a leisure horse and a performance horse but in very different rations. Under these conditions it is not surprising that interactions between feedstuffs are widely neglected in predictive equations for digestible energy (DE 3 ). Several equations have been suggested that work quite well in some situations and lead to considerable errors in others (1, 2) . In our investigation we wanted to establish a predictive equation for DE on the basis of proximate nutrients with defined limitations for validity. The equation was derived mathematically from equations based on physiological considerations.
MATERIALS AND METHODS
A total of 287 digestion trials was available for the development and the validation of the predictive equation. One hundred seventy trials (120 from Leipzig, 16 from Munich, and the rest from the literature) were used to develop a predictive equation (data pool A). Eighty-eight unpublished results and newer data from recent literature were used to validate the equation (data pool B). The relevant literature has been reviewed by Zeyner (1) . In addition, results from other literature (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) were included. Rations with Ͼ8% crude fat in dry matter (DM) or with Ͼ35% of crude fiber in DM were not used, because interactions between nutrients preclude precise prediction of digestibility in such rations (1, 15) . Rations with significant percentages of straw treated with ammonia or NaOH were also excluded from the calculations. The first steps were to calculate descriptive statistics such as the distribution of the data ( Table 2 ). Nutritive uniformity of each nutrient was tested by calculation of a linear regression between the nutrient and the digestible nutrient (16). Uniformity was confirmed for protein, fat and NFE within the range that is relevant for horse feed (Figs. 1-3) . The resulting regression equations were included into the predictive equations. Fiber was much less uniform than the other nutrients (Fig. 4) . In addition, feedstuffs with lower fiber content like cereals may contain a type of fiber that is less digestible than fiber from hay; however, this is not a general rule because fiber from straw is less digestible than that from hay. Therefore the mean digestibility of fiber was used to predict the digestible fiber from fiber content of the feed. However, fiber may decrease the digestibility of other nutrients. This was taken into account by a correction factor for fiber, calculated after the predictive equations, for all four digestible nutrients, which were multiplied by the gross energy content (Table  3) , whereupon the equations were summed up.
RESULTS AND DISCUSSION
The following equation was obtained: DE (MJ/kg DM) ϭ Ϫ3.60 ϩ 0.211 ϫ CP ϩ 0.421 ϫ AEE ϩ 0.015 ϫ CF ϩ 0.189 ϫ NFE (nutrients in % DM). Figure 5 shows the relationship between experimentally determined and predicted DE in data from data pools A and B. There was no difference between the agreement in either data pool. There was no systematic deviation in high-or low-energy rations, provided that the limitations for rations (Ͻ35% CF, Ͻ8% AEE in DM) were considered. The equation can be applied to mixed feed with satisfactory results on the precondition that the total ration that contains the mixed feed is within the above-mentioned limitations. Rations with added fat and a total fat content of Ͼ5% as well as rations with a high content of highly fermentable fiber tended to be somewhat underestimated. To increase the predictive precision in such cases, it may probably be necessary to include more sophisticated methods of fiber analyses, such as detergent fiber, into the equation. However, predictive equations are mostly applied to mixed feed and detergent fiber analysis is not required for feed declaration in many countries. Evidence of the interaction of fat with other nutrients is contradictory and not yet fully understood (6, 15) . Therefore further research is needed for predictive equations including high-fat rations.
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